Sulforaphane rescues memory dysfunction and synaptic and mitochondrial alterations induced by brain iron accumulation.
Iron overload contributes to the development of neurodegeneration and the exacerbation of normal apoptosis rates, largely due to its participation in the Fenton reaction and production of reactive oxygen species (ROS). Mitochondria constitute the major intracellular source of ROS and the main target of attack by free radicals. They are dynamic organelles that bind (fusion) and divide (fission) in response to environmental stimuli, developmental status, and energy needs of the cells. Sulforaphane (SFN) is a natural compound that displays antioxidant and anti-inflammatory activities. This study aims to investigate the effects of SFN on memory deficits and changes in markers of mitochondrial function, DNM1L and OPA1, and the synaptic marker, synaptophysin, induced by neonatal iron treatment. Male rats received vehicle or carbonyl iron (30mg/kg) from the 12th to the 14th postnatal day. In adulthood, they were treated with saline or SFN (0.5 or 5mg/kg) for 14days every other day. Memory deficits were assessed using the object recognition task. DNM1L, OPA1, and synaptophysin levels in the hippocampus were quantified by Western blotting. Results showed that SFN was able to reverse iron-induced decreases in mitochondrial fission protein, DNM1L, as well as synaptophysin levels in the hippocampus, leading to a recovery of recognition memory impairment induced by iron. These findings suggest that SFN may be further investigated as potential agent for the treatment of cognitive deficits associated with neurodegenerative disorders.